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Fluidization and uctuations in granular systems
I
Objects sinking in grains excited by shear in a split-bottom cell obey
Archimedes' Law and experience viscous drag.
Chapter 2 of this thesis.
II
For moderate lling heights, the time-scale of the uctuations in the tra-
jectory of a macroscopic probe oating in a sheared granular liquid is the
same as the time-scale of the viscosity; uctuations induce the liquid-like
behaviour of the grains.
Chapter 3 of this thesis.
III
The uctuations experienced by a probe in a sheared granular system are
subdiusive on short time scales but exhibit the characteristics of Brownian
motion in a potential well on long time scales.
Chapter 3 of this thesis.
IV
Grains driven by oscillatory shear undergo compaction.
Chapter 4 of this thesis.
V
Unlike a 3D system of spheres, a 2D system of bidisperse disks can simulta-
neously fulll a preference for rolling contacts and equipartition of rotational
energy and translational energy.
Chapter 5 of this thesis.
VI
The position and velocity states in a granular system can be completely
enumerated in a cleverly constrained geometry - such as a pipe which is too
narrow for particles to slide past on another. This allows the entropy of the
system to be calculated.
VII
There are driven granular systems which maximize the entropy due both to
the positions and the velocities of the particles: such a system is therefore
more like a true equilibrium system than other non-equilibrium steady-
states (such as glasses).
VIII
All possible mechanically stable jammed packings need not be equiprobable
because depletion interactions during preparation encourage some states
over others.
Gao, G.-J., Blawzdziewicz, J., OHern, C.S., Shattuck, M., Phys. Rev. E 80,
061304 (2009)
IX
An object sinking in grains far from the shear band in a Couette cell be-
haves as though moving in a viscous liquid: the net force on the object is
proportional to the velocity of the object.
Reddy, K.A., Forterre, Y., Pouliquen, O., Phys. Rev. Lett.106:108301 (2011)
X
A uniform distribution of large and small particles in packaged goods -
potato chips and muesli, for example - can be promoted by opening the
package upside down.
Kiri Nichol
Leiden, 20 juli 2011.
